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SOLUTION: On a piezoelectric substrate 1, the interdigital 
electrode is arranged in order of a positive electrode 2 of width of 
LI, a gap of width of L2, a negative electrode 3 of width of L3 and a 
gap of width of L4 set as one cycle. On this electrode, dielectric 
thin films 4 and 5 having film thickness of HI and width of al and a2 
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are arranged and the SAW is excited/received. In this case, when the 
wavelength of a fundamental wave is defined as Al and distances 
between the centers of the positive and negative electrodes 2 and 3, 
and the centers of the dielectric thin films 4 and 5 are respectively 
defined as gl and g2, the values of Ll/Al, L2/A1, L3/A1, L4/A1, al/Al 
and a2/Al are set to be within the range of 0.05 to 0.8, the values 
of gl/Al and g2/Al are set to be within the range of 0.02 to 0.5 
respectively and the value of Hl/Al is set to be within the range of 
0.002 to 0.8. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] On the other hand, this invention relates to the surface acoustic wave converter of 
tropism and the electronic instrument using the production approach of those electrodes, and this converter 
which are obtained by arranging a grating-like dielectric thin film on a normal mold blind-like electrode. 
[Description of the Prior Art] The surface acoustic wave converter of low loss was not obtained for the 
conventional blind-like electrode surface acoustic wave converter for bilateral. Moreover, as an approach of 
solving this difficulty, although the one direction surface acoustic wave converter was proposed variously, since 
the highly precise mask superposition exposing method of two or more sheets was required, production by that 
RF was difficult. 
[0003] 

[Problem(s) to be Solved by the Invention] This approach is related with the approach of solving the above- 
mentioned difficulty which does not carry out the need of an one direction surface acoustic wave and advanced 
mask alignment with the dielectric reflector and piezoelectric thin film reflector of new structure. 
[0004] 

[Means for Solving the Problem] On the other hand, this inventions are the one direction surface acoustic wave 
converters which were mentioned above and which solved, were made that the conventional defect should be 
removed and have arranged the reflector reflector of a grating mold on the front face of a normal mold 
electrode, and these things about the producing method of a tropism converter. 
[0005] 

[Example 1] On a semi-conductor substrate with a substrate with a piezoelectric substrate or a piezoelectric thin 
film, or piezoelectric After producing a blind-like electrode surface acoustic wave transducer, on the other hand, 
the structure where the grating-like dielectric thin film was made to adhere to the front face of a blind-like 
electrode A tropism surface acoustic wave transducer, Or on a semi-conductor substrate with a substrate with a 
piezoelectric substrate or a piezoelectric thin film, or piezoelectric After producing a blind-like electrode 
surface acoustic wave converter, a dielectric thin film is made to adhere to the front face of a blind-like 
electrode. On the other hand, the structure which produced grating-like a slot or a thin film on the front face A 
tropism surface acoustic wave converter, Or after creating a blind-like electrode on a non-piezoelectric substrate 
or a piezoelectric substrate, on the other hand, the electronic instrument using tropism surface acoustic wave 
converters and these converters of the structure which the piezoelectric thin film was made to adhere to the front 
face, and produced grating-like a slot or a thin film on the front face is 1 of an example. 
[Example 2] In the surface acoustic wave converter which produces a blind-like electrode, and excites and 
receives a surface acoustic wave like drawing 1 as a surface acoustic wave converter of **** 1 on the semi- 
conductor substrate 1 with a substrate with a piezoelectric substrate or a piezoelectric thin film, or piezoelectric 
On the front face of the electrode which sets operating wavelength in a fundamental wave to lambda 1, and 
makes the array of an electrode a width-of-face [ of a positive electrode 2 ] LI, opening L2, width-of-face [ of 
the negative electrode 3 ] L3, and width of face L4 of opening round-term In the blind-like electrode of 
structure with which the width of face has arranged the dielectric thin films 4 and 5 of al and a2 by thickness 
HI The value of Ll/lambdal and L2/lambdal and L3/L4 [ lambdal and ]/lambdal and the value of al/a2 
[ lambdal and ]/lambdal is [ the core of 0.25 and the forward negative electrode, the pitch gl of a dielectric 
film/the value of g2 / lambdal and //lambdal ] 0.125. And when the value of the thickness ratios Hl/lambdal of 
a dielectric is a value of 0.025, The value of Ll/lambdal and L2/lambdal and L3/L4 [ lambdal and ]/lambdal 
and the value of al/a2 [ lambdal and ]/lambdal And the range of 0.05 to 0.8, The core of the forward negative 
electrode, the pitch gl of a dielectric film/the value of g2 [ lambdal and ]/lambdal The range of 0.02 to 0.5, On 
the other hand, the tropism surface acoustic wave converter and the electronic instrument using this converter of 



the structure which the electrode of the surface acoustic wave converters which have the value of the thickness 
ratios Hl/lambdal of a dielectric in the range of 0.002 to 0.8, and these one period repeats are 2 of an example. 
- [Example 3] In the surface acoustic wave converter which produces a blind-like electrode, and excites and 
receives a surface acoustic wave like drawing 2 as a surface acoustic wave converter of claim 1 on the semi- 
conductor substrate 1 with a substrate with a piezoelectric substrate or a piezoelectric thin film, or piezoelectric 
In the blind-like electrode of structure with which the dielectric film 6 of thickness H2 adhered to the front face 
of the electrode which sets operating wavelength in a fundamental wave to lambda 1, and makes the array of an 
electrode a width-of-face [ of a positive electrode 2 ] LI, opening L2, width-of-face [ of the negative electrode 
3 ] L3, and width of face L4 of opening round-term As for a part of front face of a dielectric film, the width of 
face considers as the depth's of the slots 7 and 8 blind-like electrode of Dl and D2 (or thickness of thin film Dl, 
D2) round-term by a3 and a4. The value of Ll/lambdal and L2/lambdal and L3/lambdal and L4/lambdal and 
a3/a4 [ lambdal and ]/lambdal is [ the pitch g3 of the core of 0.25 and the forward negative electrode and the 
slot on the dielectric film/the value of g4 1 lambdal and //lambdal ] 0.125. and the ratio of the thickness of a 
dielectric, when the value of H2-/lambdal** is a value of 0.3 and the value of D1/D2 [ lambdal and ]/lambdal 
is a value of 0.01 The value of Ll/lambdal and L2/lambdal and L3/lambdal and L4/lambdal and a3/a4 
[ lambdal and ]/lambda3 And the range of 0.05 to 0.8, The range of the pitch g3 of the core of the forward 
negative electrode and the slot on the dielectric film/the value of g4 [ lambdal and ]/lambdal is 0.02 to 0.5. And 
the value of the ratios H2/lambdal of the thickness of a dielectric is a value of 0.02 to 0.8 range. And the 
surface acoustic wave converter of the structure where the value of D1/D2 [ lambdal and ]/lambdal is a value 
of the range of 0.001 to 0.5 which the electrode of tropism surface acoustic wave converters and these one 
period repeats on the other hand, and the electronic instrument using this converter are 3 of an example. 
[Example 4] In the surface acoustic wave converter which produces the piezoelectric thin film 10 on the front 
face, and excites and receives a surface acoustic wave like drawing 3 R> 3 in the surface acoustic wave 
converter of claim 1 after producing the blind-like electrodes 2 and 3 on the non-piezoelectric substrate 9 In the 
blind-like electrode of structure with which the thickness H3 of the piezoelectric thin film 10 adhered to the 
front face of the electrode which sets operating wavelength in a fundamental wave to lambda 1, and makes the 
array of an electrode a width-of-face [ of a positive electrode 2 ] LI, opening L2, width-of-face [ of the negative 
electrode 3 ] L3, and width of face L4 of opening round-term As for a part of piezoelectric thin film side, the 
width of face considers as the depth's of the slots 1 1 and 12 blind-like electrode of Dl and D2 (or thickness of 
thin film Dl, D2) round-term by a3 and a4. The value of Ll/lambdal and L2/lambdal and L3/lambdal and 
L4/lambdal and a3/a4 [ lambdal and ]/lambda3 is [ the pitch g3 of the core of 0.25 and the forward negative 
electrode and the slot on the dielectric film/the value of g4 / lambdal and //lambdal ] 0.125. And a case, and 
L1/L2 [ lambdal and ]/lambdal, the value of the ratios H3/lambdal of the thickness of a piezo electric crystal 
with the value of 0.3 The range of the value of L3/lambdal and L4/lambdal and a3/a4 [ lambdal and ]/lambda3 
is 0.05 to 0.8. The range of the pitch g3 of the core of the forward negative electrode and the slot on the 
dielectric film/the value of g4 [ lambdal and ]/lambdal is 0.02 to 0.5. And the value of the ratios H3/lambdal 
of the thickness of a piezo electric crystal is a value of the range of 0.002 to 0.8. The surface acoustic wave 
converter of the structure where the value of D1/D2 [ lambdal and ]/lambdal is the range of the value of 0.001 
to 0.5 which the electrode of tropism surface acoustic wave converters and these one period repeats on the other 
hand, and the electronic instrument using this converter are 4 of an example. 

[Example 5] As a method of producing the converter of claim 1 and claim 2, like drawing 4 (a) After making 
the blind-like electrodes 2 and 3 adhere to the front face of a substrate 1, making a dielectric 13 adhere, making 
a dielectric film 14 adhere on a dielectric film 13 and making the resist film 15 and 16 adhere, the light 17 of the 
direction of slant is irradiated from the rear face of a substrate 1. After exposing the resist film 16 by using the 
blind-like electrodes 2 and 3 as a mask, After etching removing the dielectric film 14 and dielectric film 13 of a 
part which do not have the resist film after developing negatives and obtaining the resist film 15 of drawing 4 
(b) and obtaining the resist film and dielectric film of drawing 4 (c), The resist film 15 and a dielectric film 14 
like the blind-like electrode converter removed and obtained and drawing 5 (a) After making the blind-like 
electrodes 2 and 3 adhere to the front face of a substrate 1, making a dielectric film 14 adhere and making 6 
adhere 15d of resist film, the light 17 of the direction of slant is irradiated from the rear face of a substrate 1. 
After exposing the resist film 15 and 16 by using a blind-like electrode as a mask, After, removing the dielectric 
film 14 of the part which does not have a resist after developing negatives and obtaining the resist film 15 of 
drawing 4 (b) and making a dielectric film 18 adhere, the blind-like electrode surface acoustic wave converter 
which removes the dielectric 18 on the resist film and the dielectric film 14 under a resist, and is obtained is 5 of 
an example. 

[Example 6] As a method of producing the converter of claim 1, claim 2, and claim 3, like drawing 6 (a) After 



] making a blind-like electrode, and 2 and 3 adhere to the front face of substrates 1 and 9, making thin films 6 and 
10 adhere and making the resist film 19 and 20 adhere, the light 17 of the direction of slant is irradiated from 

- the rear face of a substrate 1. After developing negatives after exposing the resist film 20 by using a blind-like 
electrode as a mask, and obtaining the resist film 19 of drawing 6 (b), After etching removes the thin films 6 
and 10 of a part without the resist film to a certain depth Dl and D2, the blind-like electrode surface acoustic 
wave converter which removes the resist film 19 and is obtained is 6 of an example. Although the method of 
producing the above-mentioned example has described the case where the resist film of a positive type is used, 
in the resist of a negative mold, it can take similarly, and can treat, and this is also contained in this patent. As 
one example of the count result of the one direction nature surface acoustic wave converter of 2 of an example, 
128-degree rotation Y cut-, the substrate of X-propagation, a Si02 dielectric thin film, 

Ll/lambdal=L2/lambdal=L3/lambdal=L4/lambdal=0.25, and a 1 /lambda l=a2/lambda — the thickness ratio of 
1= 0.25, gl/lambdal=g2/lambdal=0.075, Hl/lambdal=0.025, and aluminum electrode - the case of the value 
of =0.04 - and The count result by the equal circuit in the case of the logarithm N= 20 of an electrode and the 
width of face W= 40 of an electrode is shown in drawing 7 . A continuous line is the forward direction, a dotted 
line is hard flow, and the good property that the directivity of a converter is about 13dB and about ldB of 
conversion losses is acquired. On the other hand, 3 of an example drawing 8 moreover, as one example of the 
count result of a tropism surface acoustic wave converter The substrate of 128-degree rotation Y cut and X- 
propagation, a Si02 dielectric thin film, LI /lambda l=L2/lambdal=L3/lambdal=L4/lambda - 1= 0.25, 
a3/lambdal=a3/lambdal=0.25, and gl/lambdal=g2/lambda - the thickness ratio of 1= 0.075, H2/lambda 1=0.3, 
D/lambda 1= 0.01, and aluminum electrode - the case of the value of =0.025 ~ and It is as a result of [ by the 
equal circuit in the case of the logarithm N= 20 of an electrode and the width of face W= 40 of an electrode ] 
count, and a continuous line is the forward direction, a dotted line is hard flow, and the good property that the 
directivity of a converter is about lOdB and about ldB of conversion losses is acquired. Moreover, the 
experimental result of the surface acoustic wave filter of 3 of an example which, on the other hand, used the 
tropism surface acoustic wave converter for transmission and reception is shown in drawing 9 . On the other 
hand irrespective of about 4.5dB low insertion loss, the good property that no ripple by the triple transit echo is 
is acquired for the property of tropism. Although the above-mentioned structure has described the approach 
which the electrode of the same period repeats, also when the electrode with which periods differ repeats, it is 
included in this patent. Moreover, about electrode layer thickness, when the thickness of each electrode is the 
same, and also when it differs, it is contained in this patent. Moreover, the reflector, resonator, or filter of 
structure which prepared the slot or thin film of grating structure on the dielectric thin film of grating structure 
or the dielectric thin film is also contained in this patent. 
[0007] 

[Effect of the Invention] By using the approach of this invention, a good one direction surface acoustic wave 
converter is obtained. Moreover, also about the producing method, highly precise mask alignment is not needed 
but the one direction surface acoustic wave converter of a detailed electrode can be obtained easily. 
[0008] 



[Translation done.] 



